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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Making use of urethane resin as film forming agent , be able 
to acquire FRTP which is superior in mechanical strength and 
hot water resistance , in addition it decreases amount of 
deposition of bundle binder (greige goods ), because 
satisfactory bundling property can bemaintained, it designates 
that glass fiber whose it is possible toobtain FRTP which is 
superior in heat resistance and FRTP whichuses that as 
reinforcement are offered as objective . 

[Means to Solve the Problems] 

glass fiber of this invention becomes, bundle binder (greige 
goods ) which includes toluene sulfonate being done 
application , designates that amount of deposition of toluene 
sulfonate is 0.01 -0.5 weight % as feature. 

[Claim(s)] 
[Claim 1] 

bundle binder (greige goods ) which includes toluene 
sulfonate being done, application itbecomes, amount of 
deposition of toluene sulfonate , glass fiber . which designates 
that theyare 0.01 - 0.5 weight % as feature 

[Claim 2] 

bundle binder (greige goods ) which includes toluene 
sulfonate being done, application itbecomes, glass 
fiber-reinforced thermoplastic resin . which designates that it 
becomes glass fiber where amount of deposition of toluene 
sulfonate is 0.01 - 0.5 weight % as reinforcement using 
asfeature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention is something regarding glass fiber and glass 
fiber-reinforced thermoplastic resin (FRTP ) which usesthat 
as reinforcement . 

[0002] 

[Prior Art] 
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[0003] 

£fc FRTP it. ±£<D J^lCL-Ctt&JlfeXH-? 
[0004] 

mta* mi»jLm^&«iA$4iT£ij. frtp 

[0005] 

[S^#fl?isfeLcfc ; 5<!:-r-&IfSI] 

tZZT* RRTP (*. 4§*fcffli£T*<£ffl£;h/Cfc 

SaaitSfiU, -<©^5'tCn a na<7> FRTP 1=1*. 

-r«r*>% frtp aymm^mm^mm^t. 

[0006] 

FRTP ©»J»tt£|Rl±Sl**fc«>lc 

frtp tmz>*iz>o 

[0007] 

*fc frtp oymmnit.&mBf&maymm^ 

fi6JBtLTffiffl-r*t»»tt©KL^ FRTP 



Generally as for glass fiber , to form by fact that you pull out 
from multiple nozzle which can provide molten glass in base 
of platinum bushing , afterin surface of each glass fiber (glass 
filament ), bundle binder (greige goods ) being bundled, 
application after being done, several hundred —several 
thousand as one strand it is retracted. 

[0003] 

In addition FRTP cutting off strand which it acquires 
asdescription above in specified length , after making 
chopped strand , while the thermoplastic resin heating this, 
kneading, is produced by fact that withvarious molding 
method it forms next in specified geometry . 

[0004] 

Above-mentioned bundle binder (greige goods ) configuration 
is done from film forming agent , coupling agent , lubricant , 
antistatic agent , etc incase of glass fiber which is used for 
FRTP , by fact that the film forming agent and kind of 
coupling agent where gluing of matrix resin 
becomessatisfactory as component of bundle binder (greige 
goods ) are selected, has tried toobtain resin molding where 
strength is high. 

[0005] 

[Problems to be Solved by the Invention] 

By way RRTP is used with various application , among those, 
also the variety which is used under environment of heat and 
humidity exists, it isrequired to FRTP of variety a this way, 
that it is superior in heat resistance and hot water resistance . 

Namely when heat resistance and hot water resistance of 
FRTP is bad, initial stage strength being high,extending to 
long period under high temperature , or under high humidity 
while beingused, because strength deteriorates. 

[0006] 

From until recently it uses epoxy resin , in order to improve, 
with the heat resistance of FRTP as film forming agent of 
glass fiber bundle binder (greige goods ) good thing is known. 

Furthermore as for epoxy resin , because epoxy group 
(glycidyl group ) where reactivity of other group is high, is 
contained in molecular chain , gluing of many matrix resin 
becomes satisfactory, FRTP where mechanical strength is 
high isacquired. 

[0007] 

In addition heat resistance of FRTP improves extent where 
thermal decomposition resistance of film forming agent is 
high, but as for epoxy resin , because it is superioreven in 
thermal decomposition resistance , when you use this as film 
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FRTP ©»«Mti*, irtrtia>fMI«*««*i± 

#«C*3|E1**<#&*U KftttaXl* FRTP 



[0010] 

T. 7MJ?*X*Bi:©i*3tttl=£*fcae>, 
FRTP 0>««»aUt#«TWf>-*-<,*fcIfJ» 

[0011] 

^Mlfc&Jg£i»g&7KttlcS*lfc FRTP 

mzmtitz frtp *%&^£tmmfcii : ?*m 
mt. -t*i*»3i»fcLTfflt^fcFRTP*si«-r 



[0012] 

A«ty, c©*7Xii^ffl^t frtp zmm. 
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forming agent , FRTP where the heat resistance is high is 
acquired. 

[0008] 

But glass fiber which uses epoxy resin as film forming agent 
is lacking in the bundling property , there is a problem that it 
produces chopped strand from glass fiber a this way, occasion 
where this is kneaded resin , fiber splitting doing, it becomes 
easy to become fluff ball , glass fiber is plugged in step which 
sends chopped strand to molding machine and in molding 
machine , the workability bad. 

[0009] 

In addition, urethane resin we are used in addition to epoxy 
resin , as the film forming agent glass fiber which uses 
urethane resin is superior in bundling property . 

heat resistance of FRTP improves extent which makes amount 
of deposition of bundle binder (greige goods ) ** as for 
urethane resin because it has possessed actionwhich raises 
bundling property of glass fiber , when it uses this, as film 
forming agent satisfactory bundling property is acquired at 
little bundle binder (greige goods ) quantity ,there is a benefit 
that it becomes possible to obtain FRTP where heat resistance 
is high. 

[0010] 

But as for glass fiber which uses urethane resin , because it is 
inferior to adhesiveness of matrix resin in comparison with 
glass fiber which uses the epoxy resin , mechanical strength 
of FRTP is easy to decrease, it has possessed problem that in 
addition also hot water resistance is easy to decrease. 

[001 1] 

As for this invention, considering to above-mentioned 
situation , beingsomething which you can do, making use of 
urethane resin as film forming agent , beable to acquire FRTP 
which is superior in mechanical strength and the hot water 
resistance , in addition decreasing amount of deposition of 
bundle binder (greige goods ), because itcan maintain 
satisfactory bundling property , glass fiber whose it is possible 
toobtain FRTP which is superior in heat resistance and, It is 
something which designates that FRTP which uses that as the 
reinforcement is offered as objective . 

[0012] 

[Means to Solve the Problems] 

When in order that above-mentioned objective is achieved, 
bundle binder (greige goods )which contains result and 
toluene sulfonate which repeat various experiment application 
it does this inventor , in glass fiber , toluene sulfonate of 
certain amount deposits in glass fiber , adhesiveness of glass 
fiber and matrix resin becomes good, when the FRTP is 
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[0013] 

^<Dfc&*3iai4M::h^x>X/U7tC/&ig£^ 

i^-ct. frtp <D&mtto&m.tmm*te.t(Dig. 

^*<^C>*t-5./ci6.itlft1±lctgtvfc FRTP 



[0014] 

x>x;u*>K&a>ttM;!><o.oi~o.5 «fi%T* 

[0015] 

0.01-O.5 «S%T*fcS;tf^Xfi*t£*ii&**<!:L 
[0016] 

[ttffl] 

tftLTffll^:: FRTP li. WW3S)S7!)<S<^ 
[0017] 

^>^h'J^A. m-h^x>x;U7|v>^^-h'J 
^A. p-MUX^XiMCxK^HJ^ A. o-hJUX 

^•^7 a, p-hyux^x^u^^u^^A. o-x;u 

fc^MW? A, m-X;U7t^>K*'JOA. p-XJU 
*>g|'J^A7!><3*lf P>*l-S*<. -Iaic#& 

U £ffirfc<5z<t£#J®^--5£\ p-h;ux>x;u 
7t-x>^h'J ^ A£<£ffl^i>a>7!><St,M£LI^ 0 

[0018] 

#^xfi*fl::ftT&h^x>x;u*>ggJg0>tt 

mm.lt. 0.01-0.5 11%. #£1X1* 0.05-0.4 « 



produced making use of this glass fiber , mechanical strength 
improves, thefact that in addition also hot water resistance 
improves was discovered. 

[0013] 

Because of that when toluene sulfonate is contained in bundle 
binder (greige goods ), makinguse of urethane resin as film 
forming agent , because glass fiber which it can holddown 
decrease of mechanical strength and hot water resistance of 
FRTP , at sametime, decreasing amount of deposition of 
bundle binder (greige goods ), satisfactory bundling property 
possesses is acquired, FRTP which is superior even in heat 
resistance being acquired index, Proposing this invention it 
reached point of. 

[0014] 

Namely glass fiber of this invention becomes, bundle binder 
(greige goods ) which includes the toluene sulfonate being 
done application , designates that amount of deposition of 
toluene sulfonate isO.Ol - 0.5 weight % as feature. 

[0015] 

In addition glass fiber-reinforced thermoplastic resin of this 
invention becomes, that it becomes as the reinforcement using 
glass fiber where amount of deposition of toluene sulfonate is 
0.01 - 0.5 weight % as feature bundle binder (greige goods ) 
which includes toluene sulfonate being done 
application designates. 

[0016] 

[Working Principle] 

glass fiber of this invention bundle binder (greige goods ) 
which includes toluene sulfonate of the certain amount being 
done, application because it becomes, is superior in the 
adhesiveness of matrix resin , as for FRTP which uses this as 
reinforcement , the mechanical strength becomes high, in 
addition also hot water resistance improves. 

[0017] 

As toluene sulfonate , you can list o-sodium toluenesulfonate , 
m-sodium toluenesulfonate , p-toluenesulfonic acid sodium , 
o-lithium toluenesulfonate , m-lithium toluenesulfonate , 
p-toluenesulfonic acid lithium , o-potassium sulfonate , 
m-potassium sulfonate , p- lithium sulfonate , but when it 
spreads generally ,it considers fact that it is a inexpensive , it is 
most desirable to use p-toluenesulfonic acid sodium . 



[0018] 

amount of deposition of toluene sulfonate for glass fiber is 
0.01 - 0.5 weight %, preferably 0.05~0.4weight %. 
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[0019] 
[0020] 

*fc**E<D FRTP (DvhU^<7X^Bgi:Lr 
l*.»lC«||Rli3S:< % «ittfPET»»^ PBT^J 

IK. as ^}flg^> abs «tn*a>x7u>x«rn. 

1#|c PPS 
[0021] 

2~8o «*%*<aa"cfty . *^x«wti*. 

[0022] 

BIT. *56BHa>^X«t*atf *f5X«Mt5ft<b 
[0026] 

1) 

S$Jt^Ob$>XV;Uva>(@Jf£tt 40%)5.0 M 

fi%. r-TS-/^Pbr;uh»jxh^>S/9> o.6 S 

S%. flft-f^">7K 94.4 Bg%A^e>^SSSS»J$ 
M(*4Mfcttft* 0.3 «*%)Lfcflini*. * 

rse«s«tiBi:ftf*-e frtp £fE§g Lfc 0 



[0027] 

(tt«« 2) 

50%)4.o«B%. r-T^y^Pt°;uh'jxh^vi> 

^> 0.6 11%, HSM*>fc 95.4 fia%A^&ft* 



Namely when it is less than 0.01 weight %, above-mentioned 
action is notacquired by fully , when on one hand, it is more 
than 0.5 weight %,cannot desire increase of acting effect 
excessively, because it is nota economical , is not desirable. 

[0019] 

Jointly using urethane resin , or urethane resin and epoxy 
resin as film forming agent of the bundle binder (greige 
goods ) in this invention , be able to use, according to need 
silane , titanate or other coupling agent , lubricant , antistatic 
agent etc is added. 

[0020] 

In addition but there is not especially restriction as matrix 
resin of FRTP of this invention , can use for example PET 
resin and PBT resin or other polyester resin , polyamide 
resin , polyethylene or polypropylene or other olefinic resin , 
AS resin and ABS resin or other styrenic resin , polycarbonate 
resin , polyacetal resin and polyphenylene sulfide (PPS ) resin 
or other thermoplastic resin or polymer alloy , when 
especially PPSresin isused, because marked effect is acquired, 
it is desirable. 

[0021] 

As for ratio of glass fiber for matrix resin ,2-80 weight % 
being suitable,as for glass fiber , it is desirable to use with 
state which dries chopped strand . 

[0022] 

[Working Example(s)] 

Below, glass fiber and glass fiber-reinforced thermoplastic 
resin of this invention are explained in detail onbasis of 
Working Example and Comparative Example . 

[0026] 

(Comparative Example 1) 

non-yellowing urethane emulsion (solid component 40% ) 
consists of 5.0 weight %, ;ga -aminopropyl triethoxysilane 
0.6weight %, deionized water 94.4weight % bundle binder 
(greige goods ) which the application other than (organic 
matter amount of deposition 0.3 wt% ), FRTP was produced 
with same condition as the all Working Example . 

[0027] 

(Comparative Example 2) 

novolac type epoxy emulsion (solid component 50% ) 
consists of 4.0 weight %, ;ga -aminopropyl triethoxysilane 
0.6weight %, deionized water 95.4weight % bundle binder 



Page 7 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000072492A 



2000-3-7 



(greige goods ) which the application other than (organic 
matter amount of deposition 0.3 wt% ), FRTP was produced 
with same condition as the all Working Example . 

[0028] 

In this way, as tensile strength , flexural strength , heat 
resistance after ordinary state and hot water immersion is 
inspectedconceming each FRTP which is acquired, bundling 
property of each chopped strand whichit uses as 
reinforcement was inspected, these results were shown in the 
Table 1 . 

[0029] 

[Table 1] 





mm 




xm\2 


nimm cm Pa) 










17 7 


163 


17 4 




119 


96 


115 


&m$& (MP a) 


236 


2 15 


230 




0. 2 2 


0. 25 


0. 2 3 


mm 


m 


m 





0.3 «ft%)Lfcja 

tZo 

[0028] 

-3LT*ff£>*L/c#^(D FRTP ICOI^T. ISBt 



[0029] 
III] 



[0030] 

m i fr*BAh>frtj:&5i^ mmmtitnm 1 £tt 

1±|coi^l±S5fT*fcy.FRTP CDjWUfttttS 

»^{t**L^*^FRTP (7)^sa^i»7K;sa 

[0031] 

frtp <oi%m&zft&*mm'iko>zm&&.m 

[0032] 



[0030] 

As been clear from Table 1, when Working Example and 
Comparative Example 1 arecompared, being satisfactory both 
both concerning bundling property of chopped strand , heat 
resistance of FRTP it showed satisfactory value , but Working 
Example was superior concerning ordinary state of FRTP and 
tensile strength and the flexural strength after hot water 
immersion . 

[0031] 

In addition when Working Example and Comparative 
Example 2 are compared, satisfactory value wasshown both 
both concerning ordinary state of FRTP and tensile strength , 
flexural strength , heat resistance after hot water immersion , 
but Working Example was superior concerning bundling 
property of chopped strand . 

[0032] 
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ft. ^*<7>3l?S3£Jtl±. ASTM D-638 \Z&~5 
ffllf5$£f±. ASTM D-790 lc£r5lvcSl£ 

FRTP £ 140 deg C X 100 B#PBlft}#-r*<tl^^ 
-W[s-Z?M£mLtzikX. ^(7)3l3ft&Jt£ 



[0033] 

£fcltl&ft I±. ^a^Kxh^>K<t PPS ^Bgi: 

£ . 130 deg C X 10 B$P B 1&^LT7R#£R&£L 
300 deg C -C 4 B$F B 1iP|^LfrBg(D^L/^h 

cD»«M^(ini^itr(Daa:i^-r€)s adm 

[0034] 

z^zmMmt. pps *stB§ 3k g tjs^xm®. 2k g 
ov&v.mmtf io g *jS(7>t,o)^a»<tL. 

100g &±<D*><Dtt&tLtzo 

[0023] 

(HJfcflfl) 

4o%)5.oa*%. r-T^/^Pt^uh'jxh^vv 

^>0.6afi%.P-h;UX>x;U*>^hU^A 
1.0 11%, flft-f ^">7K 93.4 «fi%A^^**S: 

[0024] 

JfclvC. COOJUKfflSltff 10 m (7>:ff^X$i*tt 
0>«iHc£*(*«1fcttJMt 0.3 »*%)Lfc 
tf^XHift^ 4000 *S13£U Xh^>K<tL 
T frt> 3mm ^iZtJjmr^ZLtiZ^X^B^yf 

ft(C»-r* p-h;UX>x;u,1^K^MJOA(7) 
#Sfili>0.1 «fi%-Cfeofco 

[0025] 

CO^g^KXh^/K 40 mm%t PPS «IB(jft 
^^xm^5e^±SlSp n p«KPS#214)60a 
g%£. 320 deg C lzia^L^A^;g^L. 



Furthermore as for tensile strength of in the table , as for 
flexural strength , beingsomething which was measured on 
basis of ASTM D-790, as for the tensile strength after hot 
water immersion , after administering autoclave treatment 
that, 100 hourskeeps FRTP with 140 deg C, being something 
which sought the tensile strength , when this value is large, it 
means to be superior in hot water resistance on basis of 
ASTM D-638. 

[0033] 

In addition heat resistance 10 hours drying glass 
fiber-reinforced pellet which is acquired with kneading of 
chopped strand and PPSresin , with 130 deg C, after removing 
water , case where 4 hours it heats with 300 deg C is 
somethingwhich it sought by fact that it measures weight 
reduction (It confronts weight before heating, ratio of weight 
afterheating) of the pellet . 

When namely, this value is small, it means amount of gas 
generation to be little, to besuperior in heat resistance . 

[0034] 

Furthermore bundling property inserted PPSresin 3kg and 
glass fiber 2kg in tumbler ,using sieve , removed fluff ball 
which occurs 5 min revolutions later, being something which 
evaluation is done by factthat weight of that fluff ball is 
calculated, weight made thoseunder 10 g satisfactory, 
designated those of 100 g or more as the defect . 

[0023] 

(Working Example ) 

First, non-yellowing urethane emulsion (solid component 
40% ) consists of 5.0 weight %, ;ga -aminopropyl 
triethoxysilane 0.6weight %, P-sodium toluenesulfonate 
l.Oweight %, deionized water 93.4weight % bundle binder 
(greige goods ) whichwas prepared. 

[0024] 

Next, application after (organic matter amount of deposition 
0.3 wt% ), 4000 focusing to do glass fiber in surface of glass 
fiber of diameter 10;mu m , with this bundle binder (greige 
goods ) as strand afterit made chopped strand by fact that it 
cuts off in 3 mm long , dried. 

In this way, amount of deposition of p-toluenesulfonic acid 
sodium for glass fiber of chopped strand whichis acquired 
was 0. 1 weight %. 

[0025] 

While this chopped strand 40weight % and PPSresin (Kureha 
Chemical Industry Co., Ltd. make tradename KPS*214 ) 
heating 60 weight %, to 320 deg C,kneading, following to 
conventional method , pelletizing after doing, it produced 
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m$-?Z>^t\Z&-?T FRTP £fE§SLfc a 
[0035] 

mm*m~&*ttz frtp zm&zttfsimtu 

'So 

[0036] 

sfcto. a»^smtt^atit u*r*<e> frtp o> 



FRTP by fact that injection molding it does this pellet . 
[0035] 

[Effects of the Invention] 

Like above as for glass fiber of this invention , making use of 
urethane resin as film forming agent , it becomes possible to 
obtain FRTP which is superiorin mechanical strength and hot 
water resistance . 

[0036] 

In addition because it becomes possible, to decrease amount 
of deposition of the bundle binder (greige goods ), while 
maintaining satisfactory bundling property , also to improve 
iris possible heat resistance of FRTP . 
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